Age-related changes in adenosine 5'-triphosphate-induced constriction of isolated, perfused mesenteric arteries of rats.
In isolated mesenteric arteries of rats, dose-dependent increase in perfusion pressure by adenosine 5'-triphosphate (ATP, 0.1 approximately 3000 nmole) diminished with age. ATP responses of both 4- and 32-week-old rats were enhanced by indomethacin (5 microM), and further by the combination of indomethacin and N(G)-nitro-L-arginine methyl ester (L-NAME, 5 microM). The enhancement with each of the treatments was less in 32-week-old rats than that in 4-week-old rats, and there was no enhancement in 75-week-old rats. The ATP response was enhanced by removing the endothelium only in 4-week-old rats. The constrictions in response to ATP (1000 nmole) in both 4- and 32-week-old rats were equally enhanced by reactive blue 2 (30 micromole) and were inhibited by pyridoxal-phosphate-6-azophenyl-2',4-disulphonic acid (PPADS, 30 microM) and alpha, beta-methylene ATP (alpha, beta-mATP, 100 nmole) to a similar extent. The increased tone which was produced by the perfusion with physiological solution containing 100 mM potassium chloride was greater in older animals. This age-related change in the vascular tone disappeared when the responses were potentiated by L-NAME. These results demonstrate that in rat mesenteric arteries, ATP-induced constriction decreases with age. The age-related decline of vasoconstriction is not likely to arise from the changes in the contractility of smooth muscle, from the counterbalancing regulation by the endothelium, or from the cooperation of P2 purinoceptor subtypes. The density of purinoceptors and some post-receptor signal transduction mechanisms in the vascular smooth muscle cells may change with age. The enhanced ATP response might have special physiological significance in rats during development.